Samples of longnose dace, Rhinichthys cataractae, and bottom organisms were taken approximately every two weeks from 9 June to 5 Sept., 1963, from a 46,000 Ft^2 riffle of the Yellowstone River, The organisms from the fish digestive tracts were identified to family and enumerated. The volume of each family was calculated from the average volume per individual in each family. Organisms from each 10 Ft^2 bottom sample were identified to family and then counted and measured volumetrically' by water displacement.
Samples of longnose dace, Rhinichthys cataractae, and bottom organ isms were taken approximately every two weeks from 9 June to 5 Sept., 1963, from a 46,000 Ft^ riffle of the Yellowstone River, The organisms from the fish digestive tracts were identified to family and enumerated. The volume of each family was calculated from the average volume per individual in each family. Organisms from each 10 Ft^ bottom sample were identified to family and then counted and measured volumetrically' by water displacement.
The fish were divided into three size groups (0-49 mm, 50-69 mm, and 70-100 mm) for the analysis, of digestive tract contents. The frequency occurrence of all organisms in the fish digestive tracts, percent volume and average number of insects were considered for each of these groups. Baetidae had the highest percent volume and the highest average number in each size group except that Tendipedidae had the highest average number in the 50-69 mm size group.
Algae had the highest frequency occurrence in the 0-49 mm group; . Tendipedidae was highest in the 50-69 mm group, and Baetidae and Tendipedidae were equally high in frequency occurrence in the 70-100 mm group. Seasonal variation of food was about the same in all three size groups.
Forage ratios were calculated for each size group. Baetidae had the highest forage ratio with 3.9, 5.0, and 6.8 in the small, medium, and large size groups, respectively. The only other family with a ratio greater than 3.0 was S i muMdae which had 5.3 in the 70-100 mm group but less ^han 1.0 in the other two groups. The ratios of Baetidae, Siphlonuridae, and Simuliidae were highest for the largest size group of fish while the ratios of Tendipedidae and all Plecoptera were highest for the smallest size group of fish. While some of the bottom organisms were too large for the fish to eat, the ones found in the digestive tract contents were generally those that were most available and abundant.
INTRODUCTION-
The longnose dace9 Rhinichthys cataractae, is common throughout the United States.except for the southeastern coastal region" In Montana9 this fish is generally found in the shallow portions of cools rubblebottomed streams with moderately swift current where it feeds primarily on bottom insects" Previous studies on the food habits of the longnose dace have been based entirely on stomach analyses. Kuehn (1949) analyzed one collection of 196 stomachs from southeastern Minnesota taken in June, while Reed (1959) studied the stomachs of 796 longnose dace from Pennsylvania taken in September. Gee and Northcote (1963) examined the stomachs of 112 juvenile specimens collected in British Columbia between June and October.
In all instances, immature forms of Sim u M d a e Tendipedidae (Chironomidae) and Ephemeroptera made up about 90% of the stomach contents.
No studies were found which gave information based on collections of all age classes over an extended period or which included information on food availability.
The primary purpose of the present study was to determine food habits of the longnose dace over an extended period and to compare the food eaten with that available as indicated by samples of bottom organisms from the area where the fish were taken,. The fish were divided into three size groups (0-49 m m s 50-69 mm, 70-100 mm) .for the analysis of digestive tracts contents (Fig. I ). The choice of these groups was based upon length frequency of all fish taken and presumably represents-age classes 0, I and 2, 3 and 4, respectively.
These sizes conform to the calculated growth curve of this species
I
presented by Kuehn (1949) .
The frequency occurrence of all organisms in the fish digestive tracts, percent volume and average number of insects are considered for each size group (Tables I, II Size Group 0-49 mm (Table I) Frequency Occurrence. Algae had the highest frequency of all organ isms for this size group9 but was found in only three of the bimonthly samples. Tendipedidae was second most, frequent in the combined total and increased through the study period. Baetidae and debriss which included bark, leaves, sand, and insect fragments, had a rather high frequency occurrence. No other category had more than 10% in the combined total.
The frequency occurrence of insects for each order was as follows z Diptera 57%, Ephemeroptera 29%, Plecoptera 8%, and Trichoptera 1%.
Percent Volume. 'Baetidae and Tendipedidae accounted for 63% the ■ volume of all insects eaten by the 0-49 mm size group. No. other category constituted more than 10% of the insect volume. The percent volume of each order represented was as follows: Ephemeroptera 50%, Diptera 30%, Plecoptera 18%, and Trichoptera 3%. In general, the volume of Ephemeroptera and Diptera increased and that of Plecoptera decreased throughout the sampling period. Most Plecoptera were identified only to order because most specimens were damaged.
Average Number of Insects Per Fish. Baetidae had the highest average number of insects per fish and was followed closely by 
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Size Group 50-69 mm fTable III Frequency Occurrence. Tendipedidae had the highest frequency occurrence in the total followed by Baetidae. Both families increased through the sampling period. Algae was next in frequency occurrence and reached its peak in the second sample but then decreased steadily.
Debris 5 Heptageniidaes Ephemerellidaes Hydropsychidaes and Simuliidae
were the only other categories with frequencies greater than 10%. The frequency occurrence for each order was as follows: Ephemeroptera 74%, Diptera 59%, Trichoptera 20%, Plecoptera 18%s Coleoptera 2%, and Hemiptera 0.4%. The frequency of Ephemeroptera and Diptera increased through the study period while Plecoptera decreased. Trichoptera had a low frequency in the first two samples but increased in the last three" Percent Volume. Baetidae had the highest percent volume of all insect groups in the total and showed an increase in succeeding bimonthly samples. Tendipedidae was next in percent volume and was fairly low in the bimonthly samples except for peaks in the second and fifth samples.
Ephemerellidae was the only other family to contribute as much as 10% of the insect volume. While Hydropsychidae had only' 6% of the totals it showed an unusually high peak on August 9th. The percent volume for each order follows: Ephemeroptera 57%, Diptera 24%, Plecoptera 11%, Trichoptera 8%, and Coleoptera 1%. Hymenoptera and Hemiptera had less than 0.1% (Trace) . Plecoptera was the only order to show a definite trend. It decreased consistantly through the sampling period. Size Group 70-100 mm [ Table III ).
Frequency Occurrence. Baetidae and Tendipedidae both had a fre quency occurrence of 59% in this size group. Algae was next in frequency being lowest in the first .two bimonthly samples but high in the others.
Other families that -occurred in most of the samples were Hydropsychidae, Ephemerellidae, Simuliidae, and Heptageniidae. No other family had a frequency occurrence greater than 10%. The frequency occurrence for each order was as follows: Ephemeroptera 72%, Diptera 61%, Trichoptera 37%, Plecoptera 9%, Hymenoptera 2%, and Coleoptera 1%. Ephemeroptera varied irregularity through the same period while Trichoptera and Diptera were low in the first three samples and high in the last two. Plecoptera The average number of Ephemeroptera increased to the fourth sample and then decreased, while Diptera increased to the third sample and then decreased. The other orders were fairly consistent through the study period.
The analysis of digestive tract contents of all longnose dace showed that Baetidae had the highest percent volume and the highest average number in each size group except that Tendipedidae had the highest average number in the 50-69 mm size group. Algae had the highest fre quency occurrence in the 0-49 mm group, Tendipedidae was highest in the 50-69 mm group,, and 'Baetidae and Tendipedidae were equally high In the 70-100 mm group. All size groups are combined in Table IV .
The average amount of food eaten increased through the study period9
Fig" 2" In general, the three size groups of fish reflect the same seasonal variation in food over the study period = Baetidae and Tendipendidae increased, while Heptageniidae and all Plecaptera decreased.
The other groups were fairly constant except for Hydropsychidae and Ephemerellidae which had peaks on August 9.
Bottom Organisms
The total volume of organisms found in the bottom samples increased steadily throughout the study period from 0.139 cc/Ft^ in the first sample to 1.831 in the last. The total number per square foot also increased throughout this period from 24.7 to 1,180.6. Hydropsychidae had the high est total volume but was third in total number (Tables V, V I ). This family was absent from the first two samples but became increasingly abundant in later collections. Tendipedidae was second in total volume but had the greatest number of individuals. The number and volume of Tendipedidae increased greatly throughout the sampling period.
Ephemerellidae was next in volume and remained fairly constant except for a peak on August 9.
Other families' which accounted for more than 1% of the total volume of the bottom samples were; Heptageniidae, Perlodidae, Pteronarcidae, throughout the sampling period. However, in spite of this increase, the percentage of total number and volume in each bimonthly sample decreased over the same period due to the relatively greater increases in the other organisms, Diptera and Plecoptera were the only other orders in the bottom samples contributing more than \% of the total volume, The number and volume of Diptera increased over the study period. The number of Plecoptera was fairly constant but the volume fluctuated greatly in the bimonthly samples,
Forage Ratios
A direct comparison of the organisms in the bottom samples with those in the digestive tract contents (Fig, 3) indicates that abundance of particular food items had an important effect on the diet of longnose dace. The exceptions are explainable on the basis of greater or lesser habitat (or behavioral) availability.
If the numerical percentage of a given kind of organism in the digestive tract contents is divided by its numerical percentage in the bottom sample, the resulting ratio is termed the forage ratio. This is another way of comparing the digestive tract contents of fish with the bottom organisms, A forage ratio of one indicates that an organism occurred in the same relative abundance in the digestive tract as in the bottom samples; a ratio greater than one indicates that an organism was either being selected in preference to other organisms, or that it was more available; and a ratio of less than one indicates that an organism was either less preferable or less available (Usinger, 1956) , Baetidae had the highest forage ratio with 3.9, 5.0, and 6.8 in the small, medium, and large size groups, respectively (Fig. 4) . The only other family with a ratio greater than 3.0 was SimuMdae which had 5.3 in the 70-100 mm group but less than one in the other two groups.
The Hphemeroptera. Food organisms in this order were divided into two subgroups, the swimmers with high forage ratios and the creepers with low forage ratios. Baetidae (Baetis sp.) and Siphlonuridae (Ameletus sp.)9 in the first group, swim about even in swift currents with quick darting movements and cling to bottom materials whenever they come to rest. Thus, their high forage ratios correspond to their high availability. However5 siphlonuridae occurred in only two fish. Ephemerellidae (Eohemerella sp.)
and Heptageniidae (Rhithroqena sp. and Cinyqmula sp.) in the second group, creep slowly over the bottom materials and are found most frequently in crevices and on the lower surfaces of stones. Thus, their lower availa bility is reflected in their lower forage ratio.
Diptera " Simuliidae depend upon a rapid current of water for their food supply and live only in exposed locations" They are attached only by the posterior end, with the body projecting upward into the current proba bly making them conspicuous to feeding fish (Allen, 1941 ). The swift current may be a deterrent to feeding by small fish and this may explain The food habits of the longnose dace conform with the conclusions of previous workers (' Alien, 1951, and Neil, 1938) in that availability and abundance of the food organisms appear to determine the diet of the fish.
The problems involved in a food habits study of this sort are numer
ous. An accurate measurement of the food available is an almost impossii ble task. Time of day, weather, water current, bottom type, and many other things, affect the availability of food organisms and compound the usual problems of sampling. Also, -the process of sorting, identifying, counting, and volumetrically measuring the organisms is extremely time consuming. Total volume of the digestive tract contents of many of the fish was less than 0.05 cc which made accurate, direct measurement exceeds . ingly difficult and the exact identification of the partially digested organisms was often impossible.
In spite of the many limitations, studies of this sort provide the necessary background for more detailed work in the future. Seasonal variation of food was about the same in all three size groups, 6. Fjorage. ratios were calculated for each size group. Baetidae had the highest forage ratio with 3.9, 5.0, and 6.8 in the small, medium, and large size groups, respectively. The only other family with a ratio greater than 3.0 was Simuliidae which had 5.3 in the 70-100 mm group but less than one in the other two groups. The ratios of Baetidae, Siphlonuridae, and SimuHdae were highest for the largest size group of fish, while the ratios of Tendipedidae and all Plecoptera were highest for the smallest size group of fish.
7. While some of the bottom organisms were too large for the fish to eat, the ones found in the digestive tract contents were generally those that were most available and abundant.
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